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fc©»#tftt*Sl4 5 r t ft < , ^HfrcJS^IHIttfc 
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[tfife^Sl (A) 5g«te^ y a-S&'>& < fc t lfl 
#1-6 tf=^*S^-*, (B) *Mtt*'yA'£«r4><e< 
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ar©^ : (i) (i) 

- tS i (R 1 ) 2 _ b (Y) b O] B -S i 
««*6-2 0<DT y-^S, $fSf&7-2 0<D 

77/^/>s> *fctt (r* ) 3 sio- (r' \mm 

&1-2 0C0 1«(D^fbk§gg-?fcoT, 3®(OR' ft 

*ixe>WLiRi--e*o"C i b«t<, *fto 

<, *4o-cv^rt>J:v\ alSO, 1, 2, £fci*3 

Sr, £fc, bteO, 1, 2 ml40-19 

cog|Sres>$« fcftfu a+mb^ii?fc5:^l^ 

[B#JI 2 ] ( I ) /&#co fcf -/i^fi^ftco^w*- * 
[»*«3] (I) tiffin i*9) T 

1 y 1 - 2 CO o fcvvf hfr 1 « 

[»*«4] (i) tr^*«-fr*o»3tife* » 
5 ] ( I ) tiffin \*^MMktotoWMfe#Wi 

[»**6] (i) ^co-jks: (i) -e»s*i»SBi 
i - 5 co p *> wrna* i «j-ia*o«ifttta*«. 

[11**71 (I) f£#tf)H&i£ (1) -e*3*b3#« 

TCOXS : 

(i) ti/Npyyftft, *fcri^nyy{t^^*n/u 

y -7- £ 7 A'E&iT 5 - £ K X 9 n 

*rr»^/i'*****r«Jtu (2) r/^^/wss: 

*r+5^^r^*y4:S^**"C^oy>'SrK*i-5 
Zbfcii*). **Kir^^St:#1-8tr=i/i/»«^ 

*SrK56U (3) (1) -CS-rJWttt^ A* 

Sr^rrSfc Kni/?Wfc^ftSrRlS$*5 ; K£9#b 
ft6fi^#-C*>6, »#9 1 ^ 6 <0 5 1 *£ 

[W*S8] (I) tiffin-fB&t (i) T*<*jh,s** 

(l) tr-A^/-^— &y iri/^9$*#^*fittfcJ: 



^ (ii) (i) -e«**i*»«ttvy/Hi 

(R 2 ) 3 -a (Y) a (1) 

(2) m*Xm&&<Dfe\,*TA'4r=-A'3ltfrJ>t£< 1 1> 2 

i t?s^r««tt^ y frmzG-rz t 

co 5 t>v>Ttv^ l *{cR*<&ffi{fcttffi$Wo 

[ft*S9] (II) ricdOJKya:-^*^**** 

ICttfcisK y :/n fumv K-efcSB** 1 ~ 8 © 5 
fcvvf ft** 1 ^liBftco^bttm^^o 
[W*S i o ] ft** l - 9 co 5 fewfixa* l *KSB« 

i l ] i - i o co o %i vftL* l JffcfS 

[0 0 0 1 ] 

[«W<DJB"rs&fi5#»] *5SWtt*«tt*>y^**^ 
«r*ft< ^rt> l(S^-r^2Ky3i-r/^fi^(cyuy 

[0 0 0 2] 

TKy^T/^fi^fr^ «Atf«MMB4 5-3 6 3 1 
9 -*§\ ^46-12154^, ^14 6-3 0 74 1^ 
[^49-3267 3*. t#lfIBg 5 0- 1 5 6 5 9 9^ 
|^5 1 -7 3 5 6 1f, ^5 4-6 0 9 6^ 1^55- 

1 3 76 7^ |^5 5- 1 3 7 6 8f, 1^5 5-8 2 1 

2 3f, |^55-123620-f§\ [H5 5-1 2 5 1 2 
1 -g-, |B5 5-1 3 1 0 2 1t, 1^55-131022 
■g\ ^5 5-1 3 5 1 3 5^ 1^55-137129 

3-7 2 5 2 7^, [^3-97825 ^CO«- 

ixrt^a. L*»u rtvb^y 3i— r/K ^i^^y^n 
ix^r<, B(Rtt**<4atv^ 5 rcoPp^ 

367 ^ I32-4 4 8 4 5 #-^*3V^T, $S1Stti/ y ^ 

S*^ft< i: *> lOWi-^^y^—r^fi^frt-. * 

Ufc. *fc, ^¥4-6 9 6 6 71: 

^stscT/v^^yyu ^i*ttsr^ y^ 



-2- 



#y 7VI/2K y v-oyi/y KJ£<fc5i/-y ^ttiSa 

[0 0 0 3] 

«K»«te*> 9 ^S«r»v^H:*-e8tA"r 6 c: £ W«L 

-[Si (R 1 ) 2 _ b (Y) b O] B -S i 
{St, R\ R 2 te, V^T*bt>«**l'-2 0©7^* 

*fctt- (R' ) 3 SiO- (R' OMUt 
S 1 - 2 0 1 l^WST'fco 3fitf>R* 

hy^Aotf/ ^p*S/£S:*U R l *fcttR a »2§IB 

y# 2 <@w±#frr s 1 t^nf)(^--cfoott j: 

S4otv^tJ:v\ alio, l, 2, £fcte3 

4\ bliO, 1, £fcte2£^-fo mttO-19 

5. f:f:U a+mb^lf 

*x« />nyvia^ ryva^i/*, r^t^^S, 

w: i mntrj mm*\z i - 3 momwx&&i- z> 

•C#, a+mb, -rtttot), AP*»#ttS^lftfttt 1 - 
[0 0 0 7] -«5S (1) (0*«tt5/ l J^SS:'>3S:< i 



nxv>5fcfe, ^fi^^<ig^s-cfe , 9, #y^ 

[0 004] *»HK*5V^Ttt, flH6*"e**oj»^tt:* 
a^flc©**©K#tftt4 if*** 5 - k 4 < , 

[0 00 5] 

< kh lmttzx 9 k-r 

[0 00 6] 

rt»o^/u*M*»tt, TIB-«5S (l) -C^^HS 

y a-S£t'>4< £ 1 1 »f 1" So 

(R 2 ) 3 -a (Y) a CD 

kLxt±mmmtt.%<, &m<oi><o*R^zzk&x 

y/^-r yya tVK r^y/Hft-n 

9) 79 9 Mk- text -^^K (^^) Ti7 y/ix 
»-n — 'V^/K TtVMtL-n-^i/ 

^) r ^ y /i^- 2 -3if-/w^*s/^ 

7^y;v8Ffv/K (^^) r^y^»7* 
(^^) r^y/mh/i^/K (^^) r^y^ 

/W U^) 7^!)/v»-3-n^of/K 

^) y/WK-2- t Kn*Vxf^ 4 7 % 

yyi/»-2-b Ko^i/^ntr/K (^^) r^y/ug? 
^r7 5;K (y^) y^at^y^^K (^^) 

m.<o^ u v^j-^-y-^ Kf*in», 9 ) r * y ;v» b 

7;\s*u*<?;vzz<?;^ 9) 79 }) /Wt2-s<—7 
;v^rxj^;v^;v y 9) 79 D;v82-^-7/t' 



&L/<—7;V*t2*?;K (*9) 7 9 V A<Wt&/<—7 

tfn^fvi^fyK (*9) 79 

d ^ f 2 o /u^ f ;k 7 

9 y/uH2-/<— y/^u^^i^ju^^/u s (?9) 7 

9) 79 9A<WgR s tS*r— ; tf-^/wn 

^•©^yjR^tr^wey^— ; tf^/Vhy^ 

/ T / W 3r ^ x AsTkX$*J 7 5rJVx. X y- ;V ; 

^S-&# lf^3R* / ^— ; T^y/UT5 K, ***y 

l* % 7 9 ])/\&#i:Tf/]bZ>^t±*9 9 y /usti$t-t. 
[0 0 0 8] -«5t (l) (Butts' y^£*'>*< £ 

i*9) 79 y/uK^y^-Sr4 ofifi%»±fflv^r 
^l-artfciOWbi-ifc r^y^3Rfi^# 

MRttftV^, 5 0 0-1 0 000 0<D%M\ZhZ><Dtf 

«P*U\ ^iissooEHTtibat, 

»^**0«Ftt36S*mSW-< <, *fc* 1 0 0 0 0 0 

[0 0 0 9] *ffitt^y /v«fc'>ft < £ 1 1 fi^Tl"* ^ 

ay 9 n-^b ^77^ — -ejBJfe Ufcfi*¥*S5>** (M 
w) (Mn) £>ifc (Mw/Mn) (COt^ 

Tttttfc*IRttftV\, Ld>U fflfti^8»£LfclS<0 



9ff*L<fil. 7£TF, £e>lc#*L<ttl. 6« 
T\ L<fil. 5£TF> £6K#£L<te 

1. 4«T* S6K»*L<ttl. 3Errefc*. 

[ooio] «*tt^y/ux*:*J>ft< £t> iffl*rt-*tf 

*<0#ffitt»lcR£S;ftfti\, L*>U ^yv-^M 

y/uS^S»1-*rt^J:9*«tt^y^SS:^*< £ 
t> l Wt5 if =^*a***»S#ft# J: 9 L 

[ooii] sgfiitt^ y ^**fttr»s©WBai**t" 

[0 0 12] r-jRttft^^/UC'&ftj tt, 
tt, »^© , &IBX4:*1-a*y^--ttfll*W^Ld^ 

[0013] rffl»7^#/^a^ifcj tt. JE(-, 

riI«^®j^J^j tfi^**»^ffJhSfi?ftif«rfiw 
S-fKft*1-*CfcfcJ:»)Bl4KII-if«5©^*o* 

*>5*s, §B^ic»LT^ftO*4^«F3£^'g , IBfiS:# 

[0014] ritfe^M^ffitttftftO, rye>^5 

ojtu^fcStta^^A'it^fcoft^fe, ffihsis 

i-i. saft) »#fe*tfifc ^y-^- 
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[0015] Sot ry wtryV-totvm&m II, # 
t> o fc Titef k £ tilth <D& WiC S> 9 4 # b L 

[0016] fyvyjr 9 ttifi¥«*4 

^A^-^t"ai«»K:BFjtW4**t-CV^6 0 IT 

te, fct*.r*yir— ^•*^-r^ y*v«^$*/u 

yf-:n7-*f — (J. Am. Chem. Soc. ) , 19 
9 4^ 116S, 7 9 4 3Hi^£ft5<fc?4 = 'VU 

Ytf/vyj y yfilfrSrfflv^to, v^n^^a-;> 

X(Macromolecules), 199 4*£, 2 

7#, 7 2 2 8Hlc^**iSJ:5 4-ho^i/Kft-&«J 

*SiJ/l'£&] (Atom Transfer Radi 
cal Polymerization: AT RP) 4 

[0017] ry ev^5^#^fi£*j co^Tfc, 
S^-r* rjK^»»9^^^«^ftj ft, ±E*> r y tr 

roJjR^»«I7^/Wl:^&fcbTttWitfMa t y j 
aszewskib, ^t-tA" ■ 
^^^/^yi^^X-C— (J. Am. Chem. So 
c.) 1 9 9 5f, 1171, 56141, ^^^^1/ 
^ra-;VX (Macromolecules) 1995 

2 8#, 7 9 0 11, INf (S c i e n c 

e) 1 9 9 6^ 2 7 2t, 8 6 61, WO96/30 
4 2 1#&1R, WO 9 7/1 8 2 4 7 -§-4*«S> 5 S 
awamo t o b, ofK a^yVX (Macro 
molecules) 1 9 9 5¥, 2 8i, 17211 

[0 0 18] ZMKrF»U5i?*A'M&Ttt* *i/>o 



8&, 1 OK, 1 ljK^clSSr^^Mt-rs** 

tfffll^^ »*L^fc0>fc LTte, 0«<7) 

4H, lffi^XB, 2ffitf)/i'X^£A, 2ffico^fl2ffico 

*u\> iffi^<wt:^«S:A#ttic«^-r5 4e>ri. tt 

{b^-ffi, *<bf&-«B, Btitm-m. fT>itm- 

fflv>5»^, ««BaSttS:Kae)*fcft^2 f 2' -ffy 

l, i0-7xfyhP!JyM 

f;^xfi/yMjr;^ ^MMTvH*!)* (2- 

-/W**:7-f (RuCl 2 (PPh 3 ) 3 ) fcfcfej« 

fiH4fc#J£ LT7/V^^A7;^^'> m 
y^vmW (FeCl 2 (PPh 3 ) 2 ) , 2i^y^r 

/Matr* h y y ^-/isfrxy j (Nici 2 (p 

Ph 3 ) 2 ) , 2ffiO~y<SrA'<Dtf* h y X^Vl"* 

^7>fy^ (N i B r 2 (PBu 3 ) 2 ) fc, ttSEt U 

[0 0 19] r^>fi-&IC*5V^rfflV^6ttaif^A'*0* 

y/fy^ hv5RSj& ; * 

t e r t - A4ffOT/U3— ^ 
**8;7-feh^hy/K Xatf^hy/K "O-/- 
h y /i4f<o=. h y /w*»«C ; Bflfc^/K 
Ox^7/^i;xfi/y^-^-F, ^nifi/y 

t*. 4fc, ±faa<&n, 0-2 o ot:^46S-ctf 5 c 

[0 0 2 0] — «SC (1) T?*$il5»«tt*>y^S«: 
/>4 < t> 1 m^i-Z tr^/uJUm-frfrW:, gJLTJ-W^-r 

*JtSt>tt-ett4v\ »«tt^y^SS:^4< itlffl 
^S^^fi'&ftO'&^ftfcLrW:, (A) T/i/ 
^^SSr/>4< t h 1 ^W-tS tr^/w^g^ic^ffi 
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*#t"*fl:^«*EJSS*5#ft (C) 

j&s*3#8c (d) 7i/$^m&\z±?)¥~^m'£fr 

fflv>*#ifc (E) R«tt<OSV>K*-^nyvJir**:^ 
ft < fc t> l »frf £ r-^S^ttK i 
$/!;^St^ft*^w^*vS:*-r5ft^ft*SJ£* 

H 2 C = C (R 3 ) -R 4 -R 5 -C (R 6 
(St, R 3 tt7K**fctt^^***L, R 4 Ji-C 
(O) O-, ittzno-, m~, p-7x^l/yg^ 
U R 5 fii£g&!r£\ *fcttK*Sl-2 0«)2ffiOt 

6 — i owr9-/vs«fc«:R*R7-i oor 
fifths, mzv w>fy V ^A^ftftS 

[0022] (A-b) !Hfy/5y*/H*fcJ;9tf 

^xy, i, l-lrir**?*-^ 1, 9 -rtfv^^ft 
^<7)«fc 5ftfi^tt^fiv^r/u^r^/vXS:^ft< t<>2ffl 

(A-c) BM?tt©*v^«*-^ny>'gf^Sr^4<i 

t> 1 fi^-rs r^/ws j^ttm, ffij^«r 9 h y ^ 
ry/i-hy^^«Bftifo#»«i<oj;5ftr/w 

[0 0 2 3] (A-d) B6ttOSSl^*-/M2^ytt 

(3) bixsijftr/^^ssr^r-tsftftfl: 

M*C" (R 7 ) (R 8 ) -R 9 -C (R 6 ) =CH 2 (3) 

R 6 tt±iBtcrac, R 7 > R 8 r±it>R:*^=. 

dSttlB«*R9l*^tt**«***fcf^3l»l^l 0(O 
£\ *fctt«**l-l 0O2«o|HS:SU lffl 

R\ R 8 ^m^®5IS(b LTii, -C0 2 R, -C 

(O) R*J:lK-CN©flBS**-r5t>«)#»fcff*L 



[0 0 2 1 ] (A) (&#ffi-Cffl^*T/W4rn^££/J>ft 

fc>tt-ef*ftv\, 

(A-a) 7^/vfiL-&l-J:9 tr=/u*«*#***f 
Sg£{c, «x.tfTIBo-«a; (2) lc**ffe*b6J:5ft 

= CH 2 (2) 
[0 0 2 4] (A-e) S&ttOiBV^m-'Nnyytt 

^^HHIttSe^i^ ffiRti® 

»<& i 5 ft &m h 5 v ^ h#t«£ m { t&m £ ftm £ * 

[0 0 2 5] (A-f) KJ^tt^ii5V^lR-^oy^*l 
££'>ft< fct HB^ftif^**^^ ffijx.fi- 
JRS: (4) fcS^tt (5) £^£ft££5ftT>Mr~A' 

$ ^X^ n y v £g&-f 5 *ffi 0 
H 2 C = C (R 6 ) -R 10 -CTM* (4) 
(St, R 6 , M + fl±E^^C 0 R 10 fiK*»l-2 0 

H 2 C = C (R 6 ) -R"-C (O) CTM+ (5) 
(St> R 6 > M + fi±!SfC^C 0 R 11 fil£S^> Sfc 

fij^^» 1-20 (7) 2flSco*Ba-e i flJ^tf^-T/u 

[0 0 2 6] iii^)Stt(Oilv^i-^nyy^^ 
'>ft <H1 t^y^fi^frco^&fiffij «h U 

(E-a) 7^/WS^*5^r*SrB8¥4-l 3 2 

7 0 6i:/T^J:5^ ffilfcfilBiftffcjSi*. ffi^^ 
[0 0 2 7] <E-b) fil>3e<oj:5 4*^nyy{b» 

S*fe^JfflrtS^-^fe^KSSi^*toftT?fift 
(A-g) -J-HJ i>^y h^i/Koi5ft*6SS:^fflS 
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[0028] (A-h) ry;wv^- hmor/^ 

(A-i) T? })/i<m?u y K<D<fc 5*T/v^r 

(A-j) 9 /HWor^^s*** A*yi 

[0 0 2 9] #389J-Cf± (A- a) (A-b) 
l^^Kfl, ]} \fl/7y¥'tojvm&&*m^X\f~Ji' : % 

s^e> (A-b) (o*«fe*sse>{-jf*Lv\ R^tt© 

H~ [S i (R 1 ) 2 _ b (Y) b O] 
R\ R 2 . a, b, m, Y«MStC^^ 0 ) 
rtLbt KBv/7^»ro^-Ct, «rJc-«S (7) 

H-S i (R 2 ) 3 _ a (Y) a (7) 

r 2 , y, attttE^ai:) -c^sn^^tt 

[0 0 3 1] ±M<D%km&*s V '^Z^-tZ t Kn 2/ 7 

&&-*vy jvmW; (o) -v^^/vtF^ 

fttatOWtL-Ctt, RhCl (PPh 3 ) 3I RhC 



1 3 , R u C 1 3 , I r C 1 3 , 



F e C 1 3 , A 1 C 1 3 , 



P d C 1 2 • H 2 0, N i C 1 2 , T i C 1 4 3fc&S*tf 

[0 0 3 2] (B) *3£tf (A-g) - (A-j) 
«fe-efflV^**»SSr^4 < i t 1 ftfrfS tf^/^fi^ 

&<&#ffifcii££ft5to^tt^\, 

(B — a ) 5 t^uRfi^ftSr^jSI- 

«9^tfTiB<o-«a; (8) K^rffetisiift 

H 2 C = C (R 3 ) -R 4 -R 5 -OH (8) 
(5t«K R 3 , R\ R 5 iS±12[Cf^C) 

[0 0 3 3] (B-b) U \f>?7i?*/l'm&\Z£Q tf 



(A-f) ©*ftissf,lcff*li\ 

[0 0 3 0] *fc, »(Btt'>y^at*r*+*k Ko->9 

•ft. (6) -e^s*t6ft-&*3fts«*s^5. 

S i (R 2 ) 3 _ (Y) a (6) 

(B-c) Wx.tfWrBBVS- 2 6 2 8 0 8lC^*tt5* 

(B-d) «*.tf*SBB¥6-2 3 9 9 1 2, 4*H S F8- 

2 8 3 3 1 0ld«S4x«±5ftaiMk***)5v^tt*H 
(B-e) «xJi4*H15F 6- 1 16 3 1 2tC»*Jx6J: 
(B-f) «;Ui*SBI¥4- 1 3 2 7 0 6&iffc*$ft 

■(B-g) SJCtt^Kv^tS-^ny>te^Sr^4< t 

M + C" (R 7 ) (R 8 ) -R 9 -OH (9) 

(St, R 7 . R 8 , R 9 , ttiBfcWi:) 
R 7 , R 8 om^K?ISi UTH> -C0 2 R, -C 

(O) R*3£U-CN<DM&Z#-rZ> h<Dt>m\Z&*L 

v\> 

[0 0 3 4] (B-h) S^JSV^-^ayv 



(B-i) KJ»S©«v^*-yNPy^lS-&Sr*ft<i 
t Hi*1-5^=.^*fi^Wc. «x.«-jtt«: (l 0) 

*>s^tt (id \c^£tiz>£ote*mm*fitz>** 
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HO-R 10 -O"M* (10) 
HO-R ll -C (O) CTM* (1 1) 

R ll fc«ttnrwt«ristciai:) %&mibft 

So 

[0 0 3 5] #«W"Cf± (B-a) - (B-e) J: 5 

(B-b) 0*ft#4bli#*U\ EJ5tt<0iiSV* 
^NP^y^ £ i t K J: 9 & $ 5 

H 2 C = C (R 3 ) -R 4 -R 12 - [S 

3- a (Y) B (1 2) 

R\ R 2 , R\ R 4 * Y, a, b, mtt±EI^ 
mCo R l2 tt, iff*IS£, SfcH**ftl-2 0©2i( 

v\ ) 



v\ (d) (oa«»»slJj5fe■efflv^e>^^a, mm&i/v* 

M+CT (R 7 ) (R 8 ) -R 13 -C (H) 
Y) b O] m -S i (R 2 ) 3 - a (Y) a 
(5S#, R\ R 2 , R\ R 8 , Y, a, b, m, ttSfriS 
lc|^i: 0 R l3 ttE8aS3\ 4fcttKJHH^10«)2i 

J»*»6~l 0©rj-/HttfcH**ft7^1 0OT 

R 7 , R 8 CQtt^§|g£LTte, -C0 2 R, -C 
(O) R#£Xf-CN<Dm&ZGT%h<D&ft\Z»1ZL 



as«F*U\ HfSi^<t»3 8fi-Cfc5^6 (B-i) <7) 
[0 0 3 6] *fc, -^^^Sftatt^y/uSfc^yi/ 

*t L-ctt, v ->r y i/rt- h^p tvu h y y 

[0 0 3 7] (C) 0*^fe■CfflV^5-^4•twfi^tt^D 

«it«n^h*^>y^P^i/ (y*) r*y 
u-K y^/u>>y h*i/*>y^a \*>v (y*) 
y u-h*ifoj;5*, tis-«s; (i 2) -esi-fco 

i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 

g£^1"5ii®^»#J£ ir^x.im^3- 1 4 o 

6 8, ^i¥4-5 5 4 4 4l:/T^M, JRHtti/yA' 

asrW-rsy^*^^ *«tt^y/v««:W-rat k 

P;/7W^Wf)^ 0 

[0 0 3 8] (E) (Djfmx+m^btlZ, EJ£tt<OB(^ 

g|-^ny^^>/j:< fc l 

£#ttfltft£<Bi:*3?> (E-a) - (E-b) <E>#ifc"C# 

5:ims. -^<f^SK«tt^y^*^^{fc* 

;w^ty$:if j^fo^i (1 3) t? 

(R 14 ) -CH 2 - [S i (R 1 ) 2 . b ( 
(1 3) 

[0 0 3 9] 
[ft 1 1 
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o,m, P - X — CH 2 -C 6 H 4 -CH 2 — X 



<pH 3 CH 3 CH 3 CH 3 

W X — CH2-C6H4-CH 2 — X oap- X — CH 2 -C 6 H 4 -CH 2 — X 

CH3 CH3 



-x 



H H <j>H 3 (j5H 3 

x— <j> — (CH 2 ) n -c X x— y <CH2) n -<j;— 

CO a R C0 2 R C0 2 R C0 2 R 

H y CH3 CH 3 

X— <j> (CH2) n »C X X— C (CH2) n -(jJ X 

COR COR COR COR 



CH 3 CH 3 

X— CH 2 -c-CH 2 — x X— CH-C— CH— X X— C C— C— X 

k I 11 T 1 A L 

O CH 3 O CH 3 CH 3 O CH 3 



[0040] R$d^i CM £rt < fflrX>*/i>> *?m*m-r 0 ) 

^»6-2ory-^i, *tc\*i%m$k7^2 0 [0041] 

nttO-2 OOggcSr^H-, X^ffi^, * fell 3 
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X — CH 2 -C— O— 



0 
[| 

(CH^O— C~CH 2 -X 



X — CH-C— O— (CHaJnO— CH — X 



X — 



CH 3 O 



CH 3 



0 CH 3 
II I 

O— (CH2) n O— C— C X 

CH 3 



•CH 2 -C C- 

II II 

o o 



X— 



CH 3 
I 

CH— C- 
CH 3 O 



CH 2 -X 



CH 3 



X— 



CH 3 

CH— O 

II 

O 



■c- 

II 

o 



■c- 

II 

o 



•CH — X 
CH 3 



O 
II 



o 

II 

X — CH 2 -C-0-C 6 H 4 — 0— C— CH 2 -X 



0 CH 3 
II I 

o,m, P - x — CH~C-0-C 6 H 4 — 0— C— CH — X 



o.mp- X — 



CH 3 O 
I II 

C C-0-C 6 H 4 — 0« 

CH 3 



0 CH 3 
II I 

c— c — X 

CH 3 



o.m,p- X — S0 2 ~C6H 4 -S0 2 — X 

[0 0 4 2] (jW, XttiftlR, *Sf*fcf*3**«rS 

R 15 R 16 C (x) _ R 17_ R 18_ C 

Y) b O] ro -S i (R 2 ) 3 . a (Y) 
R\ R 2 , a, b, m, X. Y tt_hiStC|^ C 0 

BLfct^ R 17 H-C (O) O-, -C (O) - N 
o m-, p-7x^wyS$:/Tt 0 R 18 ll 
(R 2 ) 3 -a (Y) a Si - [OS i 

19) _ R 18_ C (R 16) (X) _ R 



CH 3 
I 

CH — X 



[0043] y frmzm-t stt^n y ^t* 

t u«ti*i:ffli»tt4v^, «^tf-«s; (14) , 

(H) (R 19 ) CH 2 - [S i (R 1 ) 2 _ b ( 
B (14) 

fi:Safrg\ 1 - 1 0 (7) 2 «<D*$gT? 1 ffl 

4fcttR*Sl^l0©7;^S, $^6-10(7) 
i"o ) 

(R 1 ) 2 -b (Y) b ] ro -CH 2 -C (H) (R 
17 -R 16 (15) 
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(Stf, R\ R 2 > R 15 > R 16 > R 17 , R 18 . R 19 , 

[0 0 4 4] 5HB^oy^*«»tf**, [^-SfcttS 

■JRtt&v^, ^yr^v, 

[0 0 4 5] rfAttftttJt#*fcSftaJBfcfc#V^"C 

5<ods$blc»*uv% Sot, 

fc 1 (0#"fa tr=/i/5RJ^{m, rtibcoWtBSdS^ 

[0 0 4 6] *«ttVpyuXS:^«< fctifiw-rar 

«tli»^3- 1 4 0 6 8, «f&¥4- 
5 5 4 4 4, »M¥6 - 2 1 1 9 2 2ft¥\Cffl7jk£tlX 
l^s, rttfcOJBrfttt ra^ft^JftJ Srffl^Ti^a 

it a (1 1) j*»-e*a»itt5/y/w«*r*ft< tt> 1 

# y 31— T/^tt^KM^* y 7^ \£w***s K-CfcS 

(Mw/Mn) an. BKTOtOtfitlfftU^ 3g 

y /Hit ( 1 ) r^autetti: iw--e* 



otu<> »4oTv^t><tv>. (i) j*#©^A' 
(in &$<oi£y*-'rfr3km&ft<om& 

tfctt, SSJfc 100/1-1/100 o«Hd5»* b 

v^s, 1 0 0/5-5/1 0 o<0j6HK*>Swi#£e> 
[0 0 4 7] **M©aft<4fflfi8»tt+»**ttS:*rU 

h\ Vfr=i~VAT hy^h^f-^ Kft^#« 

ft;, rf^)VT^y. *t*?frT%y, *J-f*Hv7% 
>\ ^/x^y-;vr> ^x^;-ywr^, hy 

a t^/wr ^ y, ^riyy uy^r ^ >\ hy^^i/^^r 
^ yr-zsy, ^7x-;^7xi;y s 2, 4, 6 
-by^ a? * $ s * 7*;—/k 

!)y, N-^^*^y^ 1, 

(5, 4, 6) j>yfty-7 9©7^y*ft^»*5 

*0<D#y r ^^t^**Mk^*^KJ6*** ; r^y 
I*ttsv7y*y^!) >^J. 7-r^y 

>>7 y -/HB$E 1 fc^ 2 a«±*:^S^i£ fflv > 

•rss^ft^ttsi 0 ossssi^u o-iofi*gp 

[0 04 8] *»MOffi{kttJBfiR»ofl^fttto|SaESr 
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K^y#, tfc&^>y*. **4r>f»*5J: 

G-fcomM ioo ui-200 sftajofi 

tti/ 9 A'Sfr^ft < it lffl^ri-Sfi-&*^**l 0 0 

mMGic*fLT i-2o om&n<oi&m-?wM?ti\*f& 

[0 0 4 9] *fc*tt*5«tlftt*^PI«EOfe«)^Brai9J 

=2— /v, #y /of uv^y =j— ^fc5vM*wft?>tf>* 

Bfc£&£& b/c^ y 3:— rA* ; >< >S ; 7 

4 < £ t> i e*rr aa*f*©»* 1 o o fiswcat lt 

0-10 0fi«S<o«iB'C«aD->"*tHtff* LV*JS*a 5 # 
Sr*Lrv>fc9, &m-?y«< r £ £ £ 9 

[0 0 5 0] »»ffiJi#Jfcu-cM:, 7*;-^ 



\?xy*j— ArASL=-#* 9 sW&* vxyx-S-si-FW. 
— /UA:/n tru>^i/Kft*Dfto^y i/i^ai— - rA 

ffl3i**i/*B, /UAffl3:**V»JB 
ft^<03izK^^J!g ; fh7^f^^ hftifOT 

* yvn- h ft z<D%mm# Hvv 

Wf;^h^v/^7y> n- (^-r^y^f- 
/u) — y-r^y^ntf/uhy y h^-^y, n- 
(is -r^yxM — v-rsy^oif/uniih* 

v->7^ N- (3-T^y3i^/W) — v-r^/7 p n 

\* h^7y*^J: pft-^ttcr 

^y*tSK«tt^y^S*i-S<t;'S* ; v-^'J^K^ 

iz/a t°A h y y Y*i/i/y V x v-^yi/K^a 

3vi^y h^s^yft 5 ft— ^T-t 1 ^ 31 **^ 
f/vh y y F^r^>7^ y-y^^h^atf/i/hy 

*i/i/yyt*H<D£ 5 ft— dHF-*lJi^^*5 r HSt^lS 

hyyb^^vyy, y-^yv-r^— h/ntvi-hy 

rch^>>>^y, y-><y^r^— h/nhf/wy^;^ 

y h^r^>7y*TOi 5 wrt- h 

ic3i ^ t > y s a v ^ \t- 

R^y, v- y o^y/o tr^hy 

<t 5 * r ^ y x £ ?s*§tt^ y ^S#1- a ft^ 

SrttoMW^JtttftSfift-^t^T S y*i*«tt 
> y /uXt-f 5 ft^fe i: - ^ (- 34 * t Sgffitt 

\cr ^ j s t*«ttv y *ft^«i<osi£»ft ^ 
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[0051] ±mmmfemm\*. ^m^v^m^p^ 
< th lm&i-zm&tiwmmi o ofigg&^u 
o. o i*^2 om&n&%&hz><Dt>m*i,i<\ o. 
o i mmn-cnmm&<D&w%)%:f>mw> < < , 20 

mm<DVfctom\*. #£t<teo. 1 ~ 1 ottfis^. £<b 

[0052] mktm&yozmtzittctifv&mz ±tf 

t UMifl, j^/why* 

*-t-5a^#«)»*l 0 0fi*«Bfc#U 0-2011 
fB©$8H"C«Jllli"iitf»4 

[0 0 5 3] a^ffifi*»oaMb3S«Srii»fc 5. »& 

>\ ^f/uh!)^ h^7V, f^^hy^h^i^V 

^y/^S«r / >*< tt> lfl^-f 001 
MBfcjsfU 0-2 OlfSU^itttttiH^^l 

[0054] *%m<offlmmj&vo\**:<omz, 

*J, mtfeim, «IWfc«l4if«)i5ft 



[0 0 5 5] **^<D8MI:ttli^»tt, f^T^E^ 

Swiricioasfisi-a lthim-S£& far 

»9ftv>tf*fi-C* ttXBt<DS*V>*^ij£# 
1 ) 

5 0ml77^3i:|ft$-ffi0. 6 3g (4. 4mm 
ol) , ^^f;^xfl/yFyT;y0. 7 6g 
(4. 4mmo 1) , Ti? b~ h y A 5 m U 2, 5- 
^D^erv/fy^xf/H. 6g (4. 4mmo 
1 ) s 4. 7 g (3 4 9mmo 1 ) 

0°C 7 CRISIS SttT/V5^*5ASriiLr 
ffl^^$r^*ftSi-r^ r <b lc J: 0 *«SIC B r g£#-fS 

fflJt (^»*S*nn*;W^ jKy^^U^tftH) tlO 
7 0 0, ^fiMl. 1 5-CfcofCo 

/Npy^^rW^^^y (r^ y/vK-n-^/W 35 

g, ^yfyS*!i^2. 2g (16. lmmo 

1) , DMAc3 5mLm^ 7 0tt4^gj£ 

*»OjR3|«S»-T-*ttGPC«* »W^dd^ 
A, XV X^l/^&W) -C1 1 3 0 0, ^S5>*1. 

1 ftTfotz *) ©7/Hr^S(OiB»li 1.82 ffl-Cfco 

fco ^cjBffitt-s/y/v-gSr^-f^^y (T^yy^Bt- 

2 0 0mLiBEES^W(C±|5^#fc^(cr^^^S 

Sr#-rsS^i 5g, t^/W* h^»7yi. 8 

mL (14. 5mmol) ^K8>^0. 2 6m 
L (2. 4mmo 1 ) , fi^tf^ {W-frT by/^ 
vitas') 1 0" 4 mmo 1 £tt&*, lOOtt 
4^WK«**, ^(c»tt^y/Hlrtt51^ 
#6*tfcl:^*^ttatt4 4 Pa • s-C&f9, 

ft^^ittGPcaus (s^tt^npjM'A, ^y 
^fuyiS) -CH 9 0 0, i2t* 

©*flWt^>f *S«>fl»tt 1 . 4 6ffl-e*>ofc Q 

(KMM l ) 
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F^xy4 0 0g, T^!);Hf^3 8 5 g, 

^y^fo = h y>^6 g£i L 7 7* 

y i/>f\,flfth 1 0 5^7B5Tflfi-&Lfc 0 h^V^r 

7 4Pa • sT?fc!K RW^IttGPCJBE (#» 
ft^Dn^A, .Ky^f I/yM) Ki 1 ?, 850 
0, 2. 4 tf: l H-NMR 

1 ) 

A$g#o. 0 4 g . i^/n trw^y /W2. ogco 

***>r K 1 4 5 . 2 g SrS/SaU-ii* Lfc c 
y^-fc»IMMJL tt«U ttttttl 5 0g£#fc o 

(Mw/Mn) ttl. 14-CfcofCo £fc^c07k^g« 
tt, 11. 8mgKOH/g-Cfoot c 

±E^»bHfc*ll*5W#5^Ptruv***-f Kl 
2 o gic^-h y h*5/K©^#/— (2 8 

w t %) 5 . 8 g (30. 2 mm o 1 ) SriPx., h 

Lfc 0 S*#HftTfcJilU mtTVAsZ. 8g (3 
6. 2mmol) MRDDU 2^KSlS$^ 0 

s*H*y tru^^-r K*r»fc. 
WKi2o g ti»ffi^f9^*tKJiS«»^fta*, ffift 

SM^y/n/V-/^ (25g£0H 2 PtCl 6 
• 6H 2 O$r5 0 0 gO-f y^n^/— ^8*Pbfct 
CO) 0. 0 2gSr8SJD«, 3 0#«#Ufc o 



Y*i/i/y^2. lg (2 0. 2mmol) £*STU9 

K**u K«tte/y^a*»*y^otruy*4r*>r K 

#^fif*GPC»l£ (#ttffi * n n sfc/W^ #y*^U 
fc«fc9* 1 7 30 0, d«»*ttl. 14-e 

mmmis 2) ^*«i©sn«tt^y/vssr*-r*tr 
# y ^-x/^ma^^^ 1 u &s 

£r$iJ£Lfc 0 r<OjS^ftl 0 0fi*Wc*fLT, *lfi 
U J?$2mmcoK-#i-ffib^A/fc 0 ttffiftttSfrffl^ 

^frsKAfc. ^AttBMMfci/-- h*»&2 (1/3) 

oH!9WRSr*5wftv\ 5 0%#ftWfJS* (M5 0) , 
St»r^3S* (Tb) % BSBr^ttO 5 (Eb) ^rSJ^Lfc 
(2 0 Omm/m in), ^AttSMMfci/- Vfrh'bK 
SrWOtfet, t^t'f^ • S^nf* • KTJx 
fco 6 0«FlBffi8«©tt1B*«*Lfc (ffiiiB^tt) o 

ttttfefli, 2) ^*«i"e»fc*^*<oftt>9lc:. it 

ot«« 3 ) &i&m 1 \f ~>v% t 1 
(##09 1,2) &am 1 co tr-fr&m&ft t 

^#1 0 0a*»*ffiV^fcttf4**S«l, 2 ^^(CL 
[0 0 5 6] 
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f 



M50(MPa) 
Tb(MPa) 
Eb(%) 

[0 0 5 7] 1 <a: 



Sjfefll £fife0l2 ifcfcfli it&0!2 itftfla ##011 **«!2 



50 



50 



25 



75 



100 



50 
50 



25 
75 



100 



26 

0. 24 
0. 32 

77 

95 



15 
O. 26 
0. 38 

94 

94 



40 
0. 20 
O. 32 

94 

91 



22 
0. 24 
O. 44 
119 

91 



SttfcL fttffcL fttffcL JMSftL 



6 
O. 29 
0. 50 

119 

93 

mm 



44 

0. 18 
0. 26 

84 

95 



too 



74 
O. 10 
0. 14 
69 
78 



(51) Int. CI. 6 

C 0 9 D 133/06 
175/08 
183/12 

C09K 3/10 



F I 

C 0 9 D 133/06 
175/08 
183/12 

C 0 9 K 3/10 
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